Objectives: Spinal cord injury (SCI) research has highlighted links between psychological variables and employment outcome; however, there remains a need to consolidate the available heterogenous data. Methods: Meta-analytic techniques were used to examine and quantify differences in psychological functioning and employment status among adults with an acquired SCI. Fourteen observational studies (N ¼ 9, 868 participants) were identified from an electronic database search. Standardised mean difference scores between employed and unemployed groups were calculated using Cohen's d effect sizes. Additionally, 95% confidence intervals, fail-safe Ns, percentage overlap scores and heterogeneity statistics were used to determine the significance of d. Results: Moderate to large and positive weighted effects were noted across three broad psychological constructs: affective experience or feelings (d w ¼ 3.16), quality of life (d w ¼ 1.06) and life satisfaction (d w ¼ 0.70). However, the most compelling non-heterogeneous finding was associated with life satisfaction, a finding that was also not subject to publication bias. Inconsistent and weak associations between employment and individual measures of vocational attitude, self-efficacy, locus of control, adjustment and personality were also noted. Conclusion: Psychological factors and attributes are linked to employment post-SCI; however, the available data are limited in quantity. Longitudinal research is also needed to determine whether these variables can help to preserve employment over time.
INTRODUCTION
Although employment is considered to represent a key milestone in independent living and community integration following spinal cord injury (SCI), 1,2 research indicates a low post-injury employment rate. [3] [4] [5] A time lag of 4.9 years (standard deviation (s.d.) ¼ 5.1) between injury onset and successful employment has also been identified, 6 suggesting that any clear vocational potential in this group is not immediately realized. 5, 7 Researchers have now turned their attention to psychological factors and attributes as moderators of the post-SCI employment process, 4, 8, 9 with injury and demographic characteristics considered to explain only a modest amount of variance in employment status. 8 Moreover, psychological factors are potentially modifiable through clinical intervention. In their systematic review, Ottomanelli and Lind 4 reported positive role models and degree of motivation as significant contributors to post-injury employment. Qualitative research additionally indicates that engagement in a valued occupation can enhance an individual's perception of self-worth, including one's ability, competencies and capabilities. 9, 10 Quality of life and life satisfaction have also been associated with employment, irrespective of injury level. 11, 12 Additional psychological contributors include self-esteem and self-efficacy, 13 personality traits, 14 locus of control, 15 achievement orientation, 9 and work attitude or perceived importance of work. 14, 16 In comparison, greater affective impairments, such as depressive symptoms, are suggested to increase the odds of being unemployed. 17 However, methodological and contextual issues confound this literature. First, the psychological measures utilised in the various studies are not necessarily standardised or validated with SCI groups, hence normative data are not available. 18 Second, studies have differed in relation to the interval between injury onset and employment data collection. This can affect the consistency of results, given that time since injury has been identified as a key individual difference having an impact on the dynamic psychological adjustment process following SCI. 5 Finally, there is wide variability in the quantification of employment among SCI studies. Specifically, employment has been defined in terms that include the following: dichotomous categories (that is, employed vs unemployed); multiple categories (that is, fullor part-time vs student vs unemployed) and a continuous variable (that is, number of months in employment post-injury divided by the number of months available for employment). 16 Although this multilayered approach incorporates a broad definition of labour market participation, by including groups such as students, volunteers, home-makers and those actively seeking work, caution needs to be taken when interpreting research that assigns different meanings to the term 'employment' . 3 In saying this, Murphy et al. 3 argue that postinjury employment achievement has validity as a marker of successful rehabilitation, due to the reliable associations that exist between it and psychological variables.
As multiple similar studies accrue in this area, a review and synthesis of the SCI and employment research becomes increasingly important not only to consolidate the current evidence but to also inform SCI-based vocational services and research. The current study therefore undertook a quantitative review of the published SCI research in order to examine differences in psychological functioning between employed and unemployed groups. It was broadly hypothesised that psychological variables would be positively associated with successful employment, although the magnitude of this relationship could not be determined based on the available heterogenous data.
MATERIALS AND METHODS

Literature search procedure
A search of seven electronic databases (CINAHL; Cochrane; Embase; PsycINFO; PubMed, Scopus and Web of Science) was undertaken to source eligible articles that examined psychological functioning in employed and unemployed adults with SCI. The search period dated from January 1967 (when the MeSH term 'Rehabilitation, Vocational' was introduced) to December 2013 and utilised a combination of key terms such as 'employment' , 'return-to-work' , 'work reintegration' and 'job re-entry' (see online Supplementary Material). Search terms were confirmed by a research librarian for accuracy. The database searches were conducted by the first author (MK) with retrieved studies then examined by both authors (MK, DD) in accordance with meta-analysis guidelines. 19 An examination of available reviews 4, 5, 10, 11, 18 in addition to the reference list of included studies was also undertaken by the first author (MK) to identify any further articles that may have been missed in the initial database search. 19 
Selection criteria
Eligible studies had to be published in a journal and in English and target an adult sample (X18 years) diagnosed with a traumatic or non-traumatic SCI. This included participants with SCI acquired in adulthood and persons with current age above 18 years (that is, possibly participants with SCI acquired in childhood). Cross-sectional, cohort and case-control designs, all of which are typical of observational studies in epidemiology, were eligible for inclusion. 19 Outcome measurement was another criterion, with studies needing to evaluate a psychological factor or attribute related to adjustment outcomes following SCI. 20 This included broad psychological-personal outcomes (for example, life satisfaction, quality of life, adjustment); outcomes related to internal reactions or affect (for example, thoughts, feelings, beliefs, motives), and assessment of behaviour pattern (for example, coping styles, personality). 20 To increase reliability and validity, outcome measures had to be standardised. 21 Moreover, studies had to provide separate data for employed and unemployed persons to allow for calculation of group differences using Cohen's d effect sizes (that is, means, s.d. values, t-tests, one-way F-statistics, odds ratio, point bi-serial correlation coefficient). 21, 22 Finally, employment outcome had to be reported at a minimum of 1 year postinjury, as this is related to greater consistency in the results of studies. 5 Employment was operationalised in line with the International Labour Organisation 23 definition, with employed individuals including paid fulltime, part-time or casual work. Unemployed individuals therefore included 'productive unemployed' (for example, volunteers) and 'non-productive' unemployed. 23 Exclusion criteria included qualitative or descriptive studies, and samples that comprised individuals with co-morbid medical conditions that can negatively impact on employment outcome, namely severe brain injury or stroke. 24, 25 Applying the inclusion criteria to keywords, titles and abstracts resulted in an initial 783 studies. The full-text versions of these articles were subsequently retrieved and the inclusion criteria re-applied to them, resulting in 16 studies being selected (Figure 1) . Notably, there were 68 studies that met all inclusion criteria (that is, for population, study design and variables) but did not specifically examine the statistical comparability of employed and unemployed individuals with SCI (see online Supplementary Material). In addition three studies used overlapping samples from the National Spinal Cord Injury Database. 1, 26, 27 These studies were therefore combined and treated as one study to ensure independence of the data. 21 This resulted in a final sample of 14 studies (Figure 1 ).
Data collection and preparation
Consistent with recommendations for reporting meta-analyses involving observational studies, 19 a data extraction sheet was developed to summarise the key information from each study. This included data relating to the following: study characteristics (for example, sample size, recruitment source); population characteristics (for example, nationality of study participants, gender, marital status, employment status at time of injury, time since injury); and psychological measure. 19 For ease of data interpretation, outcome measures were broadly categorised according to the key psychological domain they assessed: life satisfaction, quality of life, adjustment, feelings (for example, depression, anxiety), thoughts and beliefs (for example, locus of control, self-efficacy, attitudes), and behaviour pattern (for example, coping, personality traits, problem solving abilities). 20 Data extraction was undertaken by the first author (MK) in consultation with the second author (DD).
Statistical analysis
Cohen's d effect sizes 28 were used to determine the direction and magnitude of difference in psychological factors between employed and unemployed groups. The guidelines proposed by Cohen 28 were used to interpret d with 0.2, 0.5 and 0.8 equating to small, medium and large effects, respectively.
Effect sizes were computed in a multi-stage process. First, effect size estimates for each individual measure utilised by a single study were calculated. Independence of the data was ensured by utilising either the subscale or the total scores of an outcome measure to calculate d, but not both. 21 Each effect size was subsequently sorted and examined according to the psychological domain it assessed (that is, life satisfaction, quality of life, feelings, thoughts and beliefs, and behaviour). Second, effect sizes associated with different studies that utilised the same outcome measure and subscale were pooled and averaged. Before doing so, each effect size was weighted by the study's sample size (d w ) in recognition that N can have an impact on d. 21, 22 Third, the effect sizes that comprised a psychological domain were aggregated and a mean effect size obtained. In the event that a study provided multiple effect sizes for a domain (that is, multiple outcome measures) these were averaged so that each study contributed only a single effect size to the average d for that domain. 21 The overall d w per domain was also weighted by the sample size of the respective studies before being averaged. 21 Finally, effect sizes were standardised so that a positive d indicated that the employed group, on average, performed better on the assessed psychological variable in comparison to unemployed peers.
Additional statistics were utilised to determine the statistical significance of individual and weighted effect sizes. This included ninety-five per cent confidence intervals (95% CIs), percentage overlap scores (% OL) and fail-safe Ns (N fs ). CIs are considered to be a range of plausible values for the population mean calculated from the sample data, with statistical significance of an effect size indicated when the CI does not span zero. 29 OL scores represent the extent of overlap between the employed and unemployed samples on the test measure, with smaller OL scores representing measures that are reliably sensitive to the impact of employment post-SCI. 22 The calculation of N fs statistics addresses a key criticism of meta-analysis: that of publication bias. 30 The N fs estimates the hypothetical number of additional studies required to overturn the obtained d to a meaningless effect size (that is, small effect or do0.20), whereby a larger N fs value suggests more confidence in the findings. 30, 31 Given the small number of studies contributing to this meta-analysis, a conservative N value was adopted, with N fs considered adequate if it exceeded the number of studies that comprised each psychological domain (that is, N fs 4N studies per domain). 31 A measure of heterogeneity (I 2 ) based on the random effects model 32, 33 was calculated in order to describe the methodological inconsistency across studies grouped by psychological domain. Heterogeneity could only be determined for those psychological domains that comprised more than two studies. 33 The value of I 2 is expressed as a percentage of between-study heterogeneity with values of o40% being non-significant and 50-100% indicating substantial or considerable heterogeneity. 32 Observed values need to be considered in the context of the magnitude and direction of effects and the strength of evidence for heterogeneity (that is, the CI for I 2 ; 32 ). Heterogeneity was determined using Meta-analysis with Interactive eXplanations (MIX) (version 2.0.1.4). 34 Finally, sample size, employment status and gender were analysed as potential moderator variables. This was done by calculating Pearson correlations to assess the relationships between these moderator variables and each study's mean effect size. Employment status was defined as the number of employed persons per study. Gender was defined as the percentage of males and females in each study. These calculations were conducted using Statistical Package for the Social Sciences software (SPSS Version 20. 0.0.1, IBM, Armonk, NY, USA).
The conclusions drawn from this meta-analysis are therefore based on the combination of these statistics. A psychological domain was considered clinically important to employment if it was associated with a medium (dX0.50) to large d (dX0.80) 28 that was statistically significant (that is, 95% CIs did not span zero), and an N fs score that was sufficient to suggest that the findings were unlikely to be compromised by the file drawer problem (that is, N fs 4N studies per domain). The interpretation of these findings was undertaken in the context of study heterogeneity.
RESULTS
Study characteristics
The 14 independent studies 1, 12, 14, 15, 26, 27, [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] included in the meta-analysis provided data for 9868 participants (Table 1) . The majority of the data originated from the USA (n ¼ 10 studies), with studies from Australia (n ¼ 2 studies), Canada (n ¼ 1 study) and Norway (n ¼ 1 study) also contributing. Sample sizes ranged from small-scale to multi-centre trials, with two studies (that by Krause and Broderick, 15 and the combined study of Hess et al., 1 Dowler et al. 26 and Meade et al. 27 ) contributing to 74% of the overall sample size. Study recruitment was selective, with all participants sourced from health services, although a few studies additionally recruited from SCI associations (n ¼ 2 studies); public advertising (n ¼ 2 studies); an employment service provider (n ¼ 1 study); and through a university (n ¼ 1 study). All studies involved survey-based, cross-sectional designs undertaken via interview (n ¼ 8 studies) and/or postal mail (n ¼ 6 studies), or by retrospective review of data (n ¼ 2 studies).
In total, 14 standardised psychological measures were utilised across the 14 studies. All were self-report surveys, with one study 43 specifying that assessments were undertaken in conjunction with a clinician. The most commonly used and validated SCI measure was the Satisfaction with Life Scale (n ¼ 4 studies), with the remaining outcome measures utilised by only one or two studies.
In relation to effect size estimation, nine studies provided means, s.d. or odds ratios from which to calculate d. The remaining four studies 15 Studies with usable information and included in meta-analysis (n = 16) Note: 3 studies with overlapping samples were combined into 1 for the purpose of this meta-analysis, resulting in 14 independent studies Figure 1 Flow chart of study selection.
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Participant characteristics
Combined demographic details of all participants are shown in Table 1 . Details of SCI diagnosis, in accordance with the International Standards for Neurological Classification, were not consistently reported across the studies. The average employment rate (for fulltime or part-time employment, as defined by the ILO) was 27%, although this varied from 14% 27 to 64%. 35 Employment status at the time of injury was not consistently reported, with only two studies reporting rates ranging from 78 to 86%. 1,43
Psychological variables associated with employment
The weighted mean effect sizes for each psychological domain, rank ordered by size, are listed in Table 2 . Based on the study criteria for significance (that is, dX0.50; 95% CIs did not span zero; N fs 4N studies per domain), three domains were associated with weighted ds that could be considered clinically important to employment: feelings, quality of life and life satisfaction. The low % OL and high N fs statistics associated with these domains also suggests that these may be areas that can differentiate between those who are employed and those who are unemployed. For example, 94.2% of employed people reported scores across individual measures of depression (Brief Patient Health Questionnaire, Centre for Epidemiological Studies Depression Scale) that were not obtained by the unemployed group. However, these results also need to be considered in the context of considerable between-study heterogeneity (I 2 475%; Table 3 ). In comparison, statistical homogeneity was noted for the psychological domain of life satisfaction, with associated positive effect sizes ranging from 0.37 to 0.85.
In relation to the thoughts and beliefs domain, individual measures of vocational attitude (My Vocational Situation Scale) and self-efficacy (Moorong Self-efficacy Scale) were associated with positive and moderate effects (d w 40.40), albeit small N fs values, whereas unemployed and employed persons obtained similar scores on the Multidimensional Locus of Control Scale. Adjustment to SCI, as measured by the Multidimensional Adjustment Profile (d ¼ 0.40), in addition to patterns of experience and behaviour, as determined by standardised personality inventories (Multidimensional Personality Questionnaire-MPQ; Zuckerman-Kuhlman Personality Questionnaire-ZKPQ) were only weakly associated with employment.
Moderator analyses
The correlation between sample size and mean weighted effect size (r ¼ 0.42, P ¼ 0.16) was not statistically significant (two-tailed). Similarly, the ratio of employed persons across the 14 studies did not have an impact on d (r ¼ 0.40, P ¼ 0.15). In comparison, higher d's were associated with studies that comprised a greater proportion of males (r ¼ 0.56, P ¼ 0.04). However, this significant result needs to be interpreted with caution due to the likelihood of a Type I error (that is, false-positive association) resulting from the relatively small number of mean effect sizes (n ¼ 14) contributing to this finding.
DISCUSSION
The current study used meta-analytic techniques to consolidate and evaluate 14 studies examining the psychological characteristics of employed and unemployed peers with SCI. Individual measures of affective experience or feelings, in addition to quality of life and life satisfaction demonstrated more than negligible associations with employment. However, when interpreting the findings in the context of publication bias and study heterogeneity, the most compelling finding was the medium to large effect size associated with life satisfaction, with employed persons reporting greater endorsement in this area than unemployed peers. Effect sizes associated with thoughts and beliefs, adjustment and behaviour pattern were largely nonsignificant. This indicates that more information is required in order to establish the psychological correlates of employment.
These findings, although preliminary, are consistent with current literature reporting that psychological resources such as affective coping and perceived satisfaction 11, 17 are significantly related to vocational activity post SCI. There were also discrepancies between this study and the available SCI literature. In particular, locus of control did not significantly differentiate employed from unemployed individuals. 15 It may be that an internal locus of control can both impede and enhance psychological well-being following SCI. 45, 46 In addition, individual personality traits such as achievement, aggression, sociability and stress reaction (as measured by the MPQ and ZPQ in this meta-analysis) were weakly associated with employment. However, this latter finding may also be explained by the fact that personality traits are conceptually defined as stable characteristics, hence less likely to be affected by employment. 20 Abbreviations: Mdn, median; M, mean; N studies , number of studies providing data; N participants , number of participants providing this data for specified variable; range, minimum and maximum average value across the studies reporting this data; s.d., standard deviation.
The current findings have a number of important implications for vocational rehabilitation practice in SCI rehabilitation. In particular the significant association between reduced symptoms of depression and successful work outcome reported by Hess et al., 1 among individuals at an average of 10 years (s.d. ¼ 8.17) post SCI, highlights the importance of undertaking targeted psychological assessment and intervention during the early stages of rehabilitation in order to relieve emotional distress and, potentially, maximise employment outcome. 4, 5, 8, 9, 47 There is also the distinct possibility that employment has a significant impact on mood. 8 Consequently, rehabilitation interventions to preserve employment and facilitate job finding may help to establish an early expectation of a continuation of work or entry into the job market, in addition to optimising psychological outcome. 5, 48 These interventions need to be collaborative, with the clinician working in partnership with the individual, health-care providers and labour services in order to maximise vocational potential. 5, 48 However, consideration also needs to be given to the period of time between an individual's discharge from the in-patient spinal injury rehabilitation unit and employment. 6 For some people, the psychological impact of a SCI is chronic, hence there may be a considerable delay before employment goals are achieved. 3, 6, 8, 49 There is a need then, for future research to examine referral pathways and, in particular, to explore barriers to the use of vocational services for people with SCI.
Study limitations
There are a number of limitations that warrant consideration. First, missing data is an issue, as not all studies may have been captured by the search criteria. In recognition of this limitation, attempts were made to ensure a comprehensive database search, which included investigation of reference lists of the included studies and available reviews. Fail-safe N statistics were additionally calculated in order to address the possibility that there may have been unpublished studies that failed to find effects in line with this review's aims and/or studies that addressed employment outcome post-SCI. However, N fs statistics do not completely alleviate the problem of publication bias. 30, 31 Second, the identified studies involved cross-sectional self-report surveys, with only one study 43 incorporating psychological ratings by significant others or by clinicians. This highlights the subjective nature of the available SCI research. Indeed, a particular limitation here is that people may conceive of abstract psychological constructs in different ways depending on their context, arising through individual differences in their health condition as well as environmental and personal factors. 20 The criterion to only include data from standardised psychological measures partly addressed this limitation.
Third, the sample pool was highly selective, with the majority of studies stemming from the United States and North America in addition to recruiting participants from public health services. In saying this, generalisation of the current results to different countries is also challenging given the diversity in national employment and unemployment rates, vocational rehabilitation practices and funding systems. 4, 5 Fourth, included studies were either cross-sectional or did not assess key psychological variables at both the time of employment and then at the time of unemployment. Longitudinal studies are therefore needed to clarify the direction of the relationship between employment and the psychological factors and attributes assessed in this meta-analysis. Indeed, research indicates that broad outcomes of psychological adjustment to SCI, such as life satisfaction and adjustment, can significantly change over time in response to stressors including the stress of job loss. 48, 50 Finally, the included studies did not consistently report sociodemographic or injury variables, thereby limiting potential moderator analyses. For instance, although pre-injury employment has been identified as an important factor related to employment, 4 this was only reported by two studies. 1, 43 In addition, details on the occupational positions obtained, pre-and post SCI, would help to identify the type of vocational retraining required during rehabilitation, including opportunities for higher education. 4 Time since injury is another critical variable for employment, 6 yet few studies reported this detail. Additional sub-group analyses might include the differential effects of employment (that is, part-time vs full-time employment) on the examined psychological indices, 51 and the impact of gender on vocational interests and engaged work roles. 4, 52 Another contributing factor relates to patient characteristics, namely diversity in level of injury and associated medical comorbidities (for example, chronic neuropathic pain 49, 51 ). SCI research indicates that high cervical injuries with complex comorbidities may not be compatible with work or require specialised, intense assistance for vocational rehabilitation to be successful. 48 In combination, these limitations contribute to a lessening of the clarity of findings within this meta-analysis and suggest that the results cannot be generalised beyond the examined population.
Notwithstanding these limitations, the current study helps to inform the evidence-base for clinical practice in SCI vocational rehabilitation, by consolidating the available research and drawing attention to the nature of interventions that are likely to be supportive in respect to facilitating employment. Further large-scale and longitudinal research focussing on the assessment of psychological contributors to, or effects of, work retention in this population will help to confirm these findings.
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